Application of XP-SWMM
to the KISSIMMEE BASIN
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Recent Relative XP Software Experience

* XP Software ported the UKISS model to Windows
* We also added graphics and refined some of the algorithms

* Recently integrated a 2-D model with XP-SWMM for overland
flows

* New framework permits further development to distributed
catchment modeling

Description of XP-SWMM

* Modeling software for watershed, river, storm and wastewater
management

* Decision support system encompassing a graphical user interface
and an analytical engine

e The XP interface stands for the embedded eXPert system

* Analytical engine is based on EPA SWMM and contains
numerous proprietary enhancements
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Basin Hydrology

Surtace hydrograph generation using 12 methods:
RUNOFF, SCS, SBUH, Kinematic wave and many other
unit hydrograph methods

RUNOFF method 1s a deterministic model which can
simulate: rainfall, snowmelt, infiltration, evaporation, and
groundwater interaction

Continuous and event simulations

Simulate spatial and temporal variation in rainfall
Catchment parameters: lumped (subcatchment basis)
Redirect surface flows — Low Impact Development
Water quality (generate non point source pollutographs)
Global Storms —(simulate multiple return periods)

BMP in hydrology layer
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Basin Hydrology — Losses

Initial abstractions are simulated by unique
depression storage depths for impervious and
pervious surfaces on each subcatchment

Infiltration by Horton, Green-Ampt and initial,
proportional and continuing loss methods

Continuous simulations infiltration capacity and
surface storage is recovered

Horton infiltration allows cumulative infiltration
volume cutoff to limited soil storage

Infiltration is optionally coupled to the groundwater
Evaporation as daily or monthly averages

Evaporation as a continuous time seties
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Hydrology Methods

i Sub-Catchment : Node MH11 : #1 5'
—Routing Methad —iOptional Data =
° 3 @ RUNCOFF | g wister Quality Data i
1 2 dl fferent metho d S 9 Kinematic Wave [l Enovar Mett 1 | -
9|
[ Groundwater [ ] |
— SWMM RUNOFF 5 scs g )
@ Drain to node or conduit |:|
. . |3 Unit Hydrograph (b Drain out of system
- I<lﬂ€matlc CC ZIVC | @ Rational Formuls i
— Laur cnson Rainfal | June 18, 1992 1 Infitration | Furfington '5" |
pEGENERIERSY ) Unit Hydrographs : Node MH11 : #1 il
—_ S C S [|Drain To :
Mode Mame ethodd
b Subcatchments# Mazh Synder (Alamed Snyd .
— Unit Hydrographs sor Hniolis st e
@l Rational Formula @ Time Area
° SBUH = {2 Sarta Barbars Urban Hydrograph g
* Snyder — -
. Time of Cancentration
« Rational Formula —
i 5CS Hydrology : Node MH11 : #1 E
e Time Area E .
| S YA Pervious Area Curve Number 125
L4 Nash Time of Concentration 39| a
Hydragraph Shape 2'

— Rational Method Uses IDF Sladi

@ Curvilineatr

— Plus Regional Methods & ik

hd LA County Method nitial Abstraction A

(MORA) o
e CUHP

e Alameda County (Snyder) = — —
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RUNOFF Layer Conceptualization

A Precipitation

Evaporation

\/
vbQ Q L. 486.W.(d d )5/3 .SI/Z

n

e
Fi|

B R R e e |

g T

Infiltration

EPA Surface Runoff
Non-linear Reservoir
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Catchment Surfaces

Pervious Area
same W, pervious n value
same slope

Impervious Area Impervious Area
with depression without depression
storage, same W, storage, same W,
impervious n, impervious n,
same slope same slope

\ 4 \4 \4

Q, or surface runoff to the inlet is the
sum of all three area flows.

Note: Impervious and
pervious areas have
a different W/n ratio
for calibration.
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Surface Flow Redirection

* Redirect flows by surface and between subcatchments

* Permits LLID and source control BMP modeling

+ Sub-Catchment : Node MH9 : #1 x|

Fouting hethod Dptional Data
B

@ RLUMNOFF Water Quality Data I —
'

@ Kinematic Wave D Snowe Melt | I —_—

@ Laurenson I 2

[7] Groundhneater | |
| @ =S szrnlngz I

@ Drain to mode or conduit |

|3 Unit Hydrograph | 0 Drain out of system

Fainfall | anline Data | Infittration | Huntingtnn ngn |
gl Flowy Redirection

gl Drain To: Redirected Surface
Mode Mame MHzE 2 Mo Redirection

Subcatchment# @ Impervious Funoff to Pervious i

@ 1 @ 2 @ 3 @l 4 @ o @ Pervious REunoff to mpervious ;

'_

| Ok | . Cancel | O

. o
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Infiltration Procedures

Horton

Horton with cumulative maximum infiltration
Green-Ampt

Initial and continuing loss

Initial and proportional loss

All the above optionally connected to groundwater

Losses associated with the unit hydrograph method:

— SCS - loss rates & fraction initial abstraction

— SCS - loss rates & fixed depth initial abstraction
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Basin Hydrology - Groundwater

* Subsurface hydrology using 2 compartment groundwater module
* FEach subcatchment has its own groundwater storage
* High groundwater table can cut off infiltration

* Groundwater between subcatchments not currently simulated

+ [R] Groundwater : Groundwaterl |
| Evapo-Transpiration I
Surface T T T T ;

Upper
Lone

JTT1

InfiftrationPercolstion
Yater Table ¥

| Groundwy ater Cutflowy |

BC Type

i Uze Conduit Depth i3 Constant BC;
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Groundwater Flows

* Groundwater flow can be redirected to other nodes or links
* Groundwater flow can be drained out of the system
* Boundary condition can be static or dynamic conduit depth

B Sub-Catchment : Node N30 : #1

Routing Method Optional Data Eh
{3 RUNOFF [ ] Water Quality Data | :‘?
i@ Kinematic Wave [ Snow Met :
Snow et | e
@ Laurenson |
B Groundwater | |
@ SCS Hydrology |
i@ Drain to node or conduit
@ Unit Hydrograph | i@ Drain out of system

& Rational Formula_} i [R] Groundwater Calculation : Groundwater] E |

Rainfall | SEAZEYR | Infiltration : =
W B B2
DHUW Redirection Q LS ,Enl"l l:D,.I 4 EO:I ) .-'3-.2 : EC + .3.3 ] D.-I . EED + EC:] .r‘_.
[| Drain To : Redirected Surface  —
Node Name I:I @Nu Redirection 0
Subcatchment# @Impewiuus Runoff to Sroundwvater Flowe Coefi m 24 J—
@1 @2 @3 @4+ @s i@ Pervious Runoff to Ir
Groundweater Flow Exponert B1
Canc

Channel Water Influence Coeff A

Channel Water Influence Exponent B2

Grounchawyater f Channelswater Coefficient %
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Groundwater Hydraulics

* No current groundwater interaction between subcatchments
* With software developments:

* This could be easily simulated with a rating curve
* XP-SWMM could be integrated with MODFLOW

Bl Sub-Catchment : Node N30 : #1 B‘
Routing Method Optional Data
— Chy
29 RUNOFF | | water Quality Data | -
@ Kinematic Wave ] Snow Met | | m
@ Laurenson |

ﬂGruunl:IWﬂter | |

@ SCS Hﬂruluﬂ |
@Drain to nede or conduit
¥ Unit Hydrograph_| i Drain out of system

O Rational Formula_| + [R] Groundwater Calculation : Groundwaterl E |

Rainfall [ SEAPSYR | Infiltration |: B B2
| Flow Redirection @=A1(D1 - B0 - A2 BC + A3 . D1 (B0 +BC) ’
["| Drain To Redirected Surface E
Mode Name I:I i@ No Redirection |
Subcatchment i@ Impervious Runoff to Groundywater Flow Coeff 01 21 |
@1 @z @3 @4 Qs i@ Pervious Runoffto Ir

Groundweater Flow Exponert
Canc Channel Wiater Influence Coeff

Channel Water Influence Exponent

B
A2
B2
A3

Grouncvwater F Channelswater Coefficient
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Flexible Rainfall Data Input

Single event or continuous rainfall stored in or linked to XP

Constant or variable time steps

Design storms i.e. 72-hr SWEFWMD

Generate statistics on rain and graph the storms

Import and analyze NWS, Earth Info, and user defined rainfall

: (R} Rainfall : June 18, 1992

Data Input
QI RAIN Interface file :

Station Mumber |

] | Select |

@ User Input :

-y

8
0000

Ed|
¥

o

& Canstant Time Intervals i (R) Constant Time Intervals : June 18, 1992

“ariahle Time Intervals

@ Tipping Bucket Gauge
@ Fainfall Data

E|
Rainfall 7 Time
@ Guruleiv Rty @ Time: Interwal @ inute = o
i3 sbsoluts Depth @ Total T GH :
@Irrtens'rty al lime aur s n|
WiLttiplier N 20. ) Rainfall
7.5
Raintall
(Ml |[oos  J[oos  |[oo07 (o0& [0 150
[00&  |[oo&  |[o0&  |[008  |[o0& [0 ’
(173 |[z24 ][22 J[2x  |[23= |ﬂ
[232_ |[232 |[23z  |[232 |[z32 |[2 125
[232_ |[232  |[232  |[232  |[232 |[d
232 |[z52_ |[2% [z |[z&7 £ '*°
als
c
5 75
¢
5.0
25

0 100 200 300 400 500 600 700 800 900 1000 1100

Time (minutes)
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Catchment Conceptualization

A Precipitation

Evaporation

\/
V»Q Q 1486’W.(d d)S/B.Sl/Z

n

&
£

B R R e e |

g T

Infiltration

EPA Surface Runoff
Non-linear Reservoir
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esults ; YOUNG.XP [RNF]]
[ Eor View Window Hep
W4y (M) O #¢| B IR [fow -

*| [1 Graph =| [ Close

Node - Catchment

All Starms

Global Storms

[T] Hle Edit View Options Format Window Help

B2 smlel A s = B 2] =] X
- — FY
Syr-24hr [Max 36.260) 25yr-24hr [Max 80.565] 50yr-24hr [Max 81.042] Max Water |Max Surface f, . o
Name Storm Elevation (ft, | Area (ft*2, A3, mA3
80 m) mA2) ( , m~3)
s Catchment | Syr-24hr 15.000 1257 180929 368
25yr-24hr 15.000 12.57 309130.857
- 50yr-24hr 15.000 1257 420159.910
Pond A1 Syr-24hr 9.976 86589 44 0.000
50 256yr-24hr 10.132 90949 91 0.000
" 50yr-24hr 10.215 9337481 0.000
mh al Syr-24hr 5066 1257 0.000
éw
26yr-24hr 5167 12.57 0.000
i 50yr-24hr 5234 1257 0.000
Tide Outf. Syr-24hr 3.044 1257 0.000
20 28yr-24hr 3.160 12.57 0.000
S0yr-24hr 3232 12.57 0.000
10
0 -
TFi M EAM 9AM 12PM M &M 9PM 25at |« ][> [\Pond Stage / 4 [ »
Jan 1993 Time ) OVR
ot Hep. press F1
Global Storms g‘
" | DK i Eh
Name Rebn Rainfall Overtde |y itilier ¢
Period Multiplier :
o
¥ |5yr-24hr 5 SCS Type I Ird 5.2
W |25yr24hr 25 SCS Type P |78
v |50yr-24hr 100 SCS Type Il (] 10.00

Insert Storm |

[ et tam |

Delete Storm
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Combined Hydrology and Hydraulics

* “Simultaneous” option allows Hydraulics to run at the same
time as Runoff without the need for interface files.

i Job Control

Simulation Control

x|

Title : | |
|

0

| [| Simulstion Tolersnces | | [ | Routing Contral | [ | Modify Conduits || /—
| | Junction Defauts | | ] Output Contral | | | Geuged Pollutarts |
| | Hot Re-start | | | Polutant List | | | Design Constraintz |

gl Save All Results for Reviesw ﬂl Fun HydrologyHydraulics Simutaneously

Time Contral
=T marth day hr mir ZEC
ST 19e5s | [+ | [+ | [@ | ([0 | [o ]
AT [19e5s | [+ | [+ | [+ [ [o | [o ]
Time Step seu:s Save Results Every i@ zecs  Dimine

* Dynamic depths of the conduits in Hydraulics can be linked
to the Runoft groundwater module.
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Hydraulics (Extran) Layer

Dynamic wave routing (St. Venant equations)

Fast solution with variable time step

Handles multiple boundary conditions

Simulates networks of open and closed conduits
Handles multiple conduits, pumps, weirs, orifices
Handles looped networks & adverse sloped conduits
Can also route water quality

Has several Real Time Control elements & capabilities
Superior solution (more stable & capable than EPA)
Inlet capacity analysis for dual drainage

Real Time Control module (add-on)

L
a4
<
=
|_
L
O
vy
o
=



St. Venant Equations

Continuity Equation: (Conserves Mass)

OA N 0Q
ot Ox

0

Momentum Equation:(Conserves Energy)
oy

2
Q a[aj
+ +gA—+gA(S_+S_+S;-S
8t 6x g 6x g (e ¢ f 0)

0
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Link Node Representation

ZCROWN(J)
ASTORE

AS"( J)

ASTORE =Q

NODE J
{STORAGE NODE)

8H,{J) = revoRET AT NON- STORAGE)

NODE

Q = flow
S = storage

L
a4
<
=
|_
L
O
vy
o
=



Natural Channel Definition

 Matural Section : Link channel
Section Wiewed Downstream
x|1?- | x|31- | < 2 Section Mo.
| | I
¥ ¥ 1. Initial Vyster
Dgpth n Surtace Slope
Lett - '[l*tﬁn : o Right . Upstream Elev
] Bark. anne veroan|
MErBEn Dovwvnstresm Eley
¥y
[ Horizontal Distortion
stage Factor
L
L= S, Section Vertical 00|
-y - el Shift
| [| Floodway Encroachment I
= |oz | = [oos ] m= [o2 |
len = | 460 | ten=[430. ]| ten=[a0b |
[ HECZInput | | Sect Coordinates |

i Floodway Encroachment : Link oflw p3

@ LIze Existing Encroachment Stations @ Calculate Encroachment Stations

Left Encroachment -
llax Depth Increase
S o ol

Calculate Floodway

Right Encroachiment

Station 234 Encroachment Using:
T i Lett Bank Only
Inereasz {3 Right Bank Only
-
i@ Equal Left and Right
Bank Reduction
Lekt : i Right @ Symmetrical About Centreline
Encrc\achment! i Encroachment
Station A & Station {8 Equal Left and Right

Conveyance Reduction
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Natural Channel: Editing

A Microsoft Excel - Book1 =loi=] .

sew e | ® Copy and paste cross-section geometry
DS HE|[o-[z 4@ 2> 26w . °

on i ’ * Tabular or graphic editing of channel
s geometry as shown below by clicking and
Esmtmn DEleva?mn‘] S|d:.\fa|k dragging the pOintS

I e * Graphically select left and right overbank
. stations

R  Store sections in the Global Database

5
i -
14 [ 4T» il Shept1 Sheetz £ 5h |4 | LlJJ
am=105.56 |z
Natural Secticn Shape: Local Street 1 Park Matural Section Shape: Local Street 1 Park
— Matural S egtion Shape — Graph — Matural Section Shape — Graph
x| swo [ [Ta] B2 [0ed [ [9] 8] [Re] | =] x | swe [ [Ta] [T7] [0ed [ ['6] [c8] [Re] | =]
ul 1 ul 1
165 n8s . ¥ B.212 Stage: 0542 165 n8s . ¥:B.272 Stage: DEE
345 a0 1m 345 a0 1m
360 a0 360 a0
365 73 365 73
665 a0 ne 5974 0.a54 ne
965 g5 11471 0817
1250 75 g o 1250 75 g o
1255 a0 % 1255 a0 %
12.70 80 a 12.70 80 a
1350 98 B s 13.50 95 B s
15158 1 15158 1
o=n o=n
(]
I Irsert I I Delete I e I Irsert I I Delete I e %
Leﬂ D\"erbank' 3 45 oo 5 s0 5 100 12.5 150 Leﬂ D\"erbank' 3 45 oo 5 s0 5 100 12.5 150 {
p . e i) - . e ke) g
Right Overbark: |1 27 Giraph Mode |Normal Fiight Overbank: |1 27 Graph Mods IMove Points —
LL
— Roughneszsz [Manning's n] — Roughneszsz [Manning's n] O
Left Overbank ID_DE Center Dverbank Iu_n13 Right Dverbank ID_DE Left Overbank ID_DE Center Dverbank Iu_n13 Right Dverbank ID_DE o
| Ok I | Canicel I | Ok I | Canicel I o
=




Natural Channel Import and Storage
* Import natural channel geometry from HECRAS or HEC-2

EEEB [SWMMZ000 Yer. 8.53L] : Grande-Prarie_Master 2004-1.xp (Ng Get HEC-R AS File ﬁl il
] File Edit Project Wiew Configuration Tools Analyze Resulks  Winc
i L) e ’ F T | Ol 4 || P | | +| _l ] File: Marne: IC'\Su orth 231 BEACALCS 2PV HE CRAS 23158002902
= OpeM... Chrl+o — 3 . PP -d P
g ) Section Mo, !
E Merge 5|"-td°| ﬂl | Description Shape T ross Section Mo 1130 —
[~ dose Chrl+ 7 |cs-0o0 C5-040 L1 |
File Mame : .
— - [ lcs.080 i | C/HECHEC-25amples HEC204DAT |
;E"VE ’:5--- 7 |c5-070 C5-070 Lz
everl
- nno . C5-060 C5-060
: i ([ |E
Impart XPR\EPA Data... [ [cs-ns0 C5-050
Expork Data. .. Import/Export External Databases. .. W |C5-040 CS-040 L3
I t Hec-Ras Data. ..
e Pl =2 '
Prink. .. Crl+P
CE-010 CE-010
Prink Preview G 3 r
Print Setup...
Recent Filzs + R 51
Clean Up O o
Exit Chrl+Q
B} 9
& E1
| Ok, | | Carncel |

* Store and merge natural channel geometry in the global database

HP Tables annel Imgro Delete

i Global Data |
Data Base Type Record Mame
(H1 Pit Rating Curves - Collector witransit Duplicate ?
(H) Hydraulic Brakes Collectar o
(H) Pavement Crossfalls Local Street 1 Park
—
(H) Hec 22 Local Street 2 Park
Uzer Defined File Types Channel Existing

Rational Formula Caopy

[hannel mproved |

Diescription : [ |
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Hydraulic Elements and Structures

Open and closed conduits including surcharged closed conduits
Junctions, manholes, inlets, catchbasins and outfalls

Inline and offline storage nodes 1.e. lakes, ponds, wetlands and
wide channels

Side and bottom outlet circular and rectangular orifices
Transverse and side tlow weirs

User defined weirs

Pumps Rated by: dynamic head, depth or wet well volume
Rating curves and flows specified by defined user equations
Regulators, inflatable and bendable weirs

Flexible BMP as storage and screening devices

RTC of the above structures
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FHWA Inlet Control Equations for Culverts

e The head under inlet control mav be significantl
y g y
oreater than that estimated assuming outlet control.

¢ XP-SWMM uses Inlet Control equations from the
FHWA's “Hydraulic Design of Highway Culverts”.

* Select from 58 inlet configurations

Inlet Edge Design

]|
Mone [, ] ﬂ
Square Edge with Headwall [Circ, Conc]

Groove End with Headwall [Circ, Conc]

Groove End Projecting [Circ, Conc]

Headwall [Circ, Corr Metal]
Mitered to Slope [Circ, Corr Metal) -

O, Clear Cancel
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Inlet Control

Comparison of Culvert Headwater Elevation
for Various Flow Control Conditions and Flow Rates

—FHWA HDS-5 (Steady State)
9 B —— SWMM Momentum Egn.

—— XP-SWMM Inlet Control

—— XP-SWMM (Inlet Ctrl + Losses)

Q=12m’s

Culvert Details:

1.5m Reinf. Conc. Pipe
Groove End Projecting
Slope =0.5%

Length = 24m

Headwater Elevation (m)

0:00 1:00 2:.00 3:.00 4:00 5:00 6:00 7:00 800 9:00 10:00
Time (hrs)
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Pump Options

* Pump curves are stored in the Global Database
* Up to 7 pumps in a pump station
* Simulate variable speed pumps

* Generate flows based on pumping SCADA history

Bl Pump Data : Pond A1 to mh a1 : pump 1

Hame | Flood Cntrl | %‘
Description | Screw Pumps | ¢
—Pump Rated By e E
i@ Dynamic Head i@ Static Head | Pump Curve |
initial Depth
Pump Starts |7Pump s
Pump Stops
i@ wel Volume
Total Volume LLI
Initial Volume p:
{3 Depth in Mode ;
—
[ Gauged Dsts | o
(7]
o
=




Real Time Control Module

Real Time Control

[ Enable RTC Senzor Properties

= | x| T| + | Sensor  |MWode »| Mame |mh b ~| Mest | -
sEnzOr
“|%z RTC Element 1

7|4 Sensar Parameter [ ater Depth | Condition |} hd
T

Senszor 2

Senzor Bazed On

" Walue [z200

" Sensor |N|:||:|E j Mame: | j

Farameter | j |+ j |D.333

Hew RTC | NewSenmr|

Cantral Properties

Tvpe [Conduit -| M ame |IaE j Faramneter |FI-:|w j v H:ﬁ:ent

Contral Type
|_ j Time Start |2 500 hirs Time End 2.000 hrz

G ain 0.000
Farmp O |5.|:||:||:| rins R armp Off |'| 0.000 riing
Inteqgral 0.000

Derivative |0.000 blir % alue |3U.DDD bl ax W alue |1 an.ooo

Ok Cancel | Help
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“Public Friendly” DSS Tools

Plan View Plotting and Plan View Export
Comprehensive and Indexed Output File

Review Results (Graphing ot Time Series)

Profile Plotting with Envelope of Maximums
Dynamic Long Section View (Animation of HGL)
Dynamic Section Views

Dynamic Plan View

Spatial Reports for Plan View Notation
Graphical Encoding for Plan View Query
Tabular Report (user-defined)

XPX, RES and CSV Output to GIS or Databases

XP Tables and Quick Data View Forms
Interactive Analysis Engine & Run Time Graphing
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Plan View Plo ttmg and Export

%P - [SWMM2000 Yer. 8.52] : Lerington.xp]

Hext Pagel Frew Pagel IwoPageI Zoom [n | Zoomgull Lloze | EHPDI"I: Graphics

~what to Plat:
PDndOGUUReciage
ructurRISer outfall
culve
MH9
L e ™)

L? \ @ DXF Format File (object clipping)

Ok Cancel Plot
oK | | | |

@ Current Viesn
i3 Metwork Extent

@ Specified Windaosw |

Winciowe Murmber m:l Edit

MWhere to Plot:

i@ futoCAD Script File
@ [»F Format File (line clipping)

2
\
L)

TH2 MH1

o ---.._-L1--_-..._._,O\

Export Graphics x|

@ Current Wiew

@ Entire Metwork

@ WS Windowes' Enhanced Metafile

b bA2000 LFUCG Default Datsbase - Creded by XP Software 02A903

“ersion 8.52 Lesington Modd Excport Cancel
Paga 1A

L AL Licenced To: P Software, Inc. [2-862-0000]
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Outpur File

M HotePad+ - [BASICA]
File Edit Optioh: ‘Window Help _|5’|5|

OS] Sl=| # & [=m] x| =] &«

EEE]

| Takle Ei0 - Junctien Flooding and Wolune Listing. ]
] The maxirx wolume iz the total woluee |
| in the nede including the wolume in the |
I flooded storage area. This is the max I
] wolume at aryp time. The wolawme in the ]
| flooded storage area is the total wolue|
I abowe the gronmd elewation, where the I
] floaded pond rtaorage area starts. ]
| The fourth colunn is instantanecus, the fifth is the|
| sum of the flooded wolune over the entize sinmalation]
1
£z

Tnit: are either f£*3 or m*? depending on the wmits. |
= =%

thrt of
System Itored in Jystem
Junction  Jurcharged Flooded Flooded B am Ponding Allowed
Rarme Time [min) Time(min) Palimae Walumae Flacd Pond Volume
1 o.one wononn 0.0 LE05. 2964 woonon
& 0. 0000 n.oono n.ooon 4.2708 n.oooon

Yoauber of Inpart Donduits. ... 1 Maber of Jiralated Conduits...... 3
Yhanb=r of Watural Charnels. . 0 Fhauber of Janctions. ... 3
Fhawber of Itorage Junctions. .. 1 Bhwaber of Medrs. ... ... ... n
Tauber of Orifices 5 0 Fhaber of Puanps. .. ... n
Yhanber of Free (hatialls........... 1 Faiber of Tide hate (hacfalls...... L]
| &werage ¥ Change in Junction or Conduit is defined as: ]
| Cemduit & Change ==> 100.0 ( Qiral) - Qin) ) J Qfull |
| Tanckion & Change =2x 100.0 [ Tlrdl] - Tin] ] S Ffull |
* *
The Conduit with the largest awerage change was. FEEE # 1 with 0.092 percent
The Juncticn with the largest awerage change was. @ with 1.437 percent
The Comduit with the largest sirmosity oas. . ... .. 2 mith n.E?:
*
| Table Eil. Contirmity balance at the =nd of the rinmmlation |
| dunction Inflow, (atilow or Jtreet Flooding |
| Error = Inflo + Imitial Wolume - Chtflew - Fimal Wolime ] LI
*
a4
Inflom Inflom Everage {
Jumetiom Walurne f142 Intlom, cfs
1 105490 5232 2.0ESE —
hat-£1 oon Chrtfl oo Average vI s
L S T TR ) [ Y O
Unchanged INS  Line 803, Colunin 91 i
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Review Results

PS - [Review Resultz : TESTEXT1.XP [EXT]]

File Edit ‘“iew *Window Help _|5'|£|
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Show Gauged Data

wp - [Review Results : Girl3595s.xp [HDR]] - |I:I |£|
Fle Edt View Window Help _ =] %]
14| 4|» [ M| O|L|-#| Bl S| ret|sn|rer|we|  Close |

Conduit 130 from 1 to 129
[IMax Flow = 3.1691]

|
Ipstream Elevation Downstream Elevation F v

585.75

58540

88525

Elevation {m}

585.00
34

3.0

2.5

2.0

1.5

Flow (zms)

1.0

0.5

0.a _)
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For Help, press F1
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Profile Details

* Profile plots allow natural surface, design surface and services
tO be plOtted : Link Design Surface 1o x|

B
1=
1
Offset(x) Elevation
2' 1] 135
20 135
=0 138 Elevation [RLD]]
&0 134 e
120 136
1350 157
160 140
180 142
0K | | Cancel Other Services

Distance us

TESTEXT1.plt - XPProfilePlot

|© [P 1x

Fil= Edt View Help

o @t [0 S R

oo

Descriptiony Diameter |Invert Eleva Distance Location
GAS 2 130 70 us

[1]8 | | Cancel
erss
Froome
T -s.81
Flaitel
- 1
DEmeer - Leagth
batn RL i030m E 2
woL g LLI
Freebaard ? [av
Depth & it E
I Pt Lz b E {
Ham s e a
g = —
e g g L
) ) 172
Profile & Services + Surfaces
Ready o




Dynamic Long-Section View

PH%PS - [Long Section]

File Window o =1

dal < n[>p] =] o|z] W J ==E = w=]

7
. - i

Urititled
Time 01:34:00 Step 94

15260 36520 5478.0 73040 91300 10856.0 127620 14605.0 16434.0

5A00.0
LLI
ats
<[
13 12 11 10 9 81 =] =] 34 31 2 1 0] E
130 119 Q:33.14 6.96 Q@ 89.20 7.26 ieps 909033 3368010 97592 204 3715894 1202 Q42297 1315 @ 36653 1473 @ 4347 2.05 i

o]

—- a1 550 00— d—2450 00— -s——- -a— e a1 200 008 1150 0000 =1 400 00— o -f—e- -4—2000 00— —27 50 00— 4—2 300 00— O
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Dynamic Section Views

B P - [Dynamic Section View]

= File Wiew ‘window =l
1 - - Di = | =
d)<|u> > =] 5|7 | s x| E|E| [al=la v|=[d: =] | close |
Unitit|ed
Day [0] Time 01:22:00 Step 32
142.8 2857 4285 571.3 7142 857.0 9998 1142 .6 12855

L7PT.2

[T

]
—— Bl |
e e S |
—_— L___ |
——
Ia———
AT .2
[2a7.2
MREFO1 30 MRFOZ a1 MRFO3 a2 MR F O 33 MR FOS S4hdR FOG 85 MRFO7 86 MRFO3
0450 010 016 oo 0149 o 0i7 0.25 o027 0.IE: 0.29.17 0 040 0.26 0 048 0.29
O: 1.00 O: 1.00 O: 1.00 O: 1.00 O: 1.00 O: 1.00 O: 1.00
—03 00 —fjeop———— 245 0 o} 24500 o} 193 00— 52 50— 303 20 o} 28500 ]
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Dynamic Plan View

%P - [Plan View] =10l |
_18] x|

File Wiew wWindow

d/<|u>|»| =] BB } [ [ fme e S]] close

Tirme 09:24:00 Stegp 564

Flow [ft3}sec]
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6.5
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Flooding
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Invert Level
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Spatial Reports

B <P - [SWMM2000 Yer. 8.00] - trunksewer.xp] MEE
Fil= Edit Project “iew Configuration Toolz  Analvze Besult:  Window Help 12| x|

S|=la] | s)2]|[~ Tlol/]. el +]=| misfw | @fFFE )
+|R| afoe| TfTe|o] o ||| || k]| 5

}) Gmaz 0.37 cfs
Mex Depth 022t | \\1 Length 29510 tt

MRD13
Qmax 0.05 cfs Max Depth 0.25 ft
Length 93.00 MHFE“ ] i
Cmax 0.44 ofs
T [Max Dot 041 1 M Depth 0.26 # Length 267 .00 ft
Length 24500 1t / ) Rn14 -
M Depth 0.25 ft
MRm [ Max Depth 011 ft
Qmax 0.09 cfs 16— lomax 051 ofz
Length 24500 1 \ﬂ/ Max Depth 0.28 ft / Length 25410
FO16
; [MEX Drepth 014 1t e Depth 0.29 1t
MR F O Mmlﬁ__———thax 0.5 cfs
pave— T / e Ceanos g Length 90.00 1
Lengthl193.00 ft |—— g3 [ = Depth 0. M Depth 0.28 ft
ViR FOS 14-—__ Qe 064 ofs
o [Max Depth 016 # Length 336,90 ft

@ﬁ’?\[rﬂax Depth 012 # Rot?

amax 0.14 cfs / [M Depth 018 i ,f;
Length 63 .50 ft \. MR ax e Qmax 065 ofs
O/HW/ Length 155,30 ft

K
amax 019 cfs RO1%
= Mz Depth 020
Length 303 &0 # 2 Dept
\\\‘ MRFOE =

Qmax 0.24 cfs

o |Gmax071efs
Length 28500 | >7 Length 24200 ft
RO19
@max 0.29 cfz \\‘ 'M
Length 295 00 i [Max Depth 062 #

Qe 1.05 cis [ Max Depth 0.40
Length 434,20 ft MR

Gmae: 1,10 cfs
Length 339.30 1
2

I

JARDZT Gmax 113 ofs
?\ Length 237 10
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Graphical Encoding

B wp - [SWMM2000 Ver. 8.00] : trunksewer. xp] M= E
File Edit Project Wiew Confiquration Tool:  Analyze  Besuls  Window  Help _|5||5|

|=(al &) el2] [~ 7]ol7|e]| +|-] ssef| B 2]
2| || Sl | o] @lal Hl<l] Hulvl o

MRFO1 LEGEND
Mocde Colar
HOR:Mode Inflows (ft*3, m3) [f3]
0-250
250-500
B 500750
MRS 7a0-1000
e b4 B 10001250

hd Link Colar
HDR:Max Flow (375, m*3/s) [cfs]
MRFOG -_15"5
L MRO1T '5"3
bt -3-3
MRFOT -5

.MRmS - .15

MR FO2

G [#=18511.036 ,v=24031.524 HDR | 1:11543.268 [NUM [DvR
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Tabular Reports — Export to .CSV or . TXT

* Export report to text files /TXT or .CSV using icons or the Export
menu

e Good link to GIS for model results

=] E3
] File Export Windaw Help =] x|
TEXTl c5'~'|
XP-SWHIN2000 Hydraulics Table
Link IMame Link data
Link USnode | DSnode | Conduit type | Dia | Width Roughness| Slope % TS invert leve| DS invert level Peak flow | Max Velocity
m m i m m cms mis
1 MEOO1 | AMROD1A | Circular L.000 5 0.013 5 202,180 201.130 0.00& 0,393 |-
2 | MREOD14A | ATROOZ Circular L.000 5 0.013 5 201.130 200270 0.047 1.459
K] MREO0DZ | MROOZ Circular | L.000 - 0.01% - 200,270 288.250 0.068 La24
4 | MRO0D3 | MEOOD4 Circular | 1.000 - 0.013 - 288.250 286.380 0.139 2.009
5 MEOD4 | MEOOS Circular | 1.000 e 0.013 e 286.330 284.930 0.140 2.345
[ MREODS | MEOOG Circular | 1.000 e 0.013 e 284.930 283.380 0.198 2677
T MREOD6 | MEOOT Circular | 1000 e 0.013 e 283.330 281.740 0.199 2.695
] MREO00T | MEOOS Circular | L.250 e 0.013 e 281.740 278.300 0.254 3300
9 MREOOS | MROD9 Circular 1.250 5 0.013 5 278.120 277.260 0.273 2587
10 | ME0D2 | MREO1D Circular 1.250 5 0.013 5 277120 275620 0.280 2668
11 | MEOI0D | MEOIDA| Circular 1.250 5 0.013 5 274.960 274720 0.285 2643 Ll
12 | MEO104 | MREO11 Circular 1.250 5 0.013 5 274610 272580 0.335 2415 :
13 | MEOI1 | MRO12 Circular 1.250 5 0.013 5 272580 271570 0.341 2440 =z
14 | MEO012 | MROL3 Circular 1.250 5 0.013 5 270.920 268.830 0.372 2520 :
15 | MEO13 | MREO14 Circular | L250 - 0.01% - 268.110 206,470 0.438 2491 O
(7]
o
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XP Tables
* Exchange data with other programs and XP-Tables

* Create a Query by using filters

‘%P - [SWMM™ Yer. 9.00] : sea.xp:2 (Table)] - |I:I|i|

| File Edit ‘iew Options Format window Help ===l
EI|§| c'l%llﬁl ﬁl %Llﬁ]fl J EE ll |Eiase Scenario j ﬁl
Ground Max Water Max Surface =
Hame Scenario | Hode Hame| Elevation |Elevation (ft, Freeboard Area (ft2, i r:ludal Tut_al
(Spill Crest) mj {ft, m) m*2) Kerations | Herations

combined Baze Scenari|combined 264 22 264 22 0.00 1257 1.05 41263.000
MRED2 Baze Scenarti|MRED2 26255 253.90 3.65 12457 1.08 42372.000
MREDS Baze Scenati|MREDS 261.00 25419 5.81 12487 1.09 42613.000
MRED4 Baze Scenari|MRED4 25852 25216 7 Ff 12 57 1 51 517245 NN
fast Base Scenari|fast 30218 29983 i x|
MRO0T A Basze Scenati| MROODT L 301.00 29693
MROOZ Biase Scenari| MRODZ 500,27 29616 Insert | | Delete |
MRO03 Baze Scenati|MROOS 297 53 29386 Compare Typ Field Operation Value Object Join
MRO04 Baze Scenarti|MROOG 296.09 29269 valle Time of Maximum HEL (hrs) - 5 AND
slowy Base Scenari| slow 284 57 28954 alue Freeboard (i, m) == 1 AND
MRO06 Baze Scenari|MROOG 29351 285.86
MRO07 Basze Scenati|MROOT 2893 2824
MRO0E Baze Scenati|MROODS 28812 28114
MRO09 Baze Scenati|MROOI 2712 280.29
MED10 Baze Scenati|MROT0 284 96 27957
MEDT04 Baze Scenati | MROT0L 204 61 278.87
MR011 Baze Scenari|MROT1 28258 27817
MR012 Baze Scenari|MRO12 28092 27723
MR013 Baze Scenati|MRO13 27811 276.39
MR014 Baze Scenati|MROT4 276 47 27538
MRO15 Basze Scenati|MRO15 274 58 274 58
fast+slow Baze Scenarti | fast+siow 27374 27366
MR017 Baze Scenati|MRO1T7 27064 27069
MR01 5 Baze Scenari|MRO1S 26902 269.02
capture Baze Scenari | capture 28394 27358
MRFD2 Baze Scenati|MRFO2 28365 27T
MRFO3 Baze Scenati|MRFO3 28274 27651 E.18 [12.57 [1.04

4 | ¥ Takle E4 b Table ESFY A Takle F10 £ Takle E11 A Table E1|

[ELE =
| v

e fovr

L
a4
<
=
|_
L
O
vy
o
=



Quick Data View

P2 XP - [SWMM Yer. 9.00] : sea.xp {Network)] - IEllil
File Edit Project Wiew Configuration Tools Analyze Resulks ‘Window Help =]l
Dlﬁlnl %l Ell ‘?l |Bast: Scenario j_l @l H"'fls*l“"l"h:|r El Elﬁl I ':l'(Ell |LL:'L|:H1‘ZIIQSD| ﬂl
IT ITabIe VI Settings | Edit I
T o
—_— Variable Hame 21 |
O ||tink tame 21 .
Ve Design Full Flowe (713148183 /
—| | lcftoses, m*3is) E i
= Design Yelocity 4 03559326 i » e
p |l ||ots, me >
— Diatmeter (Heightl |1.5 a1 415
+|| |[wax Flow (=, |46 —7 Lo 13-
LB [ L R .}
—_ m*3iz] Ik 4| .-
e Time to Peak 533333333 - % '9
@ (hours) o 19 MREOTY 1 1 d 2
o hlax Yelocity (ftiz, |4 54020673 ] . ) ‘"""""'-
sl ) '3 MRO1E
'_-_‘:'j Time of Peak 7 TEEEGEGE A-ZU"'.
i -
“elocity (hours) - »
Al || | [itest FlowDesion |1.15315647 sl
an || | {Flowe (iraction) 1
2| | e wister Depth |10.1628155
q§. (ft, m) \
i Mz Water Depth  (9.4471 2688
Jas] (ft, m) 4o MRO21
.
= )
— 3
D\;; *
-
o] {d
o
= 45 MRO24
MROZER02S LLI
| e e g -9 o
: o ;
® N ik ~ combined R "
|X=1596654.I362 , ¥=831986.657 |HDR |1:31989.12? MUM |(OVE O
(75
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Interactive Analysis Engine
and Runtime Graphing

XP5 - Solve

Input File : ChsuppartiCity of Seattlzmain2-rxp P -
current Directory:  CPEwp-svwmin20001tc —
Executshle Mame:  cPEWP-Sll~ S0 hIWER GV EXE
MARPTS=3000

Read 1 linelz) and found 1 tems(s) from your cfy file,

==== Ertering Runoff Block

Ertering input subroutine

lain Stem Madel

Reading Rainfall information.

—Graph
i+ Mode
" Link

I 004-004 vl

Graph

Reading Rainfall information. —
Reading ChannelPipe information.

Reading Subcstchment information. [ 861

Setting up connectivity informatiaon.

Wiriting connectivity information.

Wiriting inlet infarmation,

Entering input subroutine

Ertering bydro subroutine

Beginning time step loop. End at - 24 .000 hours. Final MoDye M 15 20
Continuity Check for Surface \Water = -0.05 Percent

Continuity Check for ChannelPipes =

Flovwy &diustment Factor j
_|Courant Factor

[P

Exit on End of
e Simulation

Time Step & |25

Time (hrz) D2
Time Uzed 0.1
Time: Left ah

0.01 Percent LI

Flowe Adjustment |2 Apply

Under Relaxation -

W Time wizighting Mode [219-303 # hodes Mot Converged |0
Jiuztinert Factor : Concuit [219BITLKOF Surcharged B
Flow Talerance Concut 04009005 Flooded o
alcte el # Conduits with Mormal Flows [

| M. # Time Steps: 3456

Finished Reading Input File

| 081 %
SrErT | Bause I Cartinue Stop it

-10.0

0.000 0367 0733 1.100 1.467 1.833 2200 2867 2.933 3.300

Time

IStatic

L
a4
<
=
|_
L
O
vy
o
=



Attach Images to Links and Nodes
¢ XP-SWMM supports images attached to both NODES and LINKS

in the network. This feature 1s extremely usetul when working on
large projects with a range of photographs available.

* Most of the standard windows image file types are supported,
ranging from BMP, JPG through to TIFF.

Single Conduit. ..
kA Lilbi-Coarduit...

Attributes. ..
Yiew mame
Review Results. .

Reverse Direction
S plit Conduit

GEEen

-
L51]
el
EIE m

“ellayy
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Interface: Efficient Model Input Tools
Data Entry in Dialogs Text File (XPX, CSV) Import

onduit Profile : Link LS : [ i ==
o File Edit Search Project Wiew Format Column Macro Adwanced Window Help -18] x|
DS HSRE W H B nadNpds IGO0 5 28
208 .88 Solve for :
— Hdrl %P | 02086 Richmond Hil.out | 012086 Fiichman Hil.dat | ‘
D5 invert
NODE 134 "113" 30 470 :
| | O C NODE 134 "313" 50 490
. LINE 136 "213" "113" "313"
. L DATA R_WAREA "113" 0 5 1,07 "n nn wn wn
s @ Lerath
: m** Diametar 20847 20447 STable
EN — GRELEV, Z
203.78 J "113v, 0, 1, 134.2, 123.21
[203 65 |‘-—_.__———"—|=’—|_:_—__|_| "313", 0, 1, 132.7., 124.20
. 100 STable_End
. Slope % [7| Design Surface
DATA LEN "213" 0 1 110.
l«—— Length > [] batural Design DATA ROUGH "213" 0 1 .022
A : DATA ZF1 "213" 0 1 4.318
Mannings n [0.014 [] Other Services DATA ZE2 "213" 0 1 3.568
MHA H2 DATA MWELASS "213" 0 1 1
DATA SLOPE "213" 0 1 .682
DATA DEEP "213" 0 1 1.75
GLDBNAME "Rainfall" "Small Storm"
GLDBITEM R_TZRDT "Rainfall" "Small Starm" "10-23-2002" .
. | |‘I
|For Help, pres [Ln 21, Col. 45 pos | [Mod: 23j05/2002 6:08:50PM  |File Size: 471 NS 4
XP Tables & Quick View Data F Tabular Input & Copy/Past
=|o] =] #7 %P - [SWMMZ000 Yer. 8.52] : Lexington.xp]
[A File Edt Project W¥iew Configuration Tools Anakee Resulks Window Help
E| = EE = E
S6| 1|wa| | w5 1 6 2 C|(@ & ®[2]|[~ T]o|/| |P]| ]| mis=fw =] SfET=
Impervious Rainfall Infiltration | Groundwater = e - | =2 |
Hame Area[S::J:atch Percentage[Su \'\ﬁ:th[snl.;lj"catc Sloﬁe[Snl.;h"catc Reference[Su | Reference[Su | Flag[Subcatch EIE” _'Iél ke ¥ ﬂl
ment1] {4 atechment 1] ment 1] ment1] | catehment 1]| beatchment 1])  ment 1]
— T-'I:Ir-.E11 -] seti Edit
DCE 177 TaD. 442, 02 Richmond Al |Hortan 2 Setings| _Eat |
DCE12 5207 90. 104. 02 Richmond Hil  |[Horton - Variable Name: L6 |
DCBY 4391 70. 43, 02 Richmond Hil  |[Horton - Link Kame L6
DCE1D 4022 a0 100. 015 Richmand Hil  [Hartan ol Curstion Mo Flave |2
DCBS 35 0. 70. 02 Richmand Hil |Hortan [ é’:’;iun .
w7 3082 a0, 100, 2 Richmond Hil|Horton u] e MH
DCB7 2858 90. 74, 02 Richmond Hil  |[Harton - Duration of Criical |0 .
DCBS 2766 90. 9. 02 Richmond Hil  |[Harton - Flow (min) + LLI
DCB6 2761 90. 71, 02 Richmond Hil  |[Horton - izt Hyciraulic 7E039E135 L6 o
CEZ_3_4 2085 a0, 104. 02 Richmond Hil  |Horton - Radius (ft, m) ‘ MF <
= 77 an. 100. 02 Richmand Hil |Hortan [] Ef:;;fi‘zmﬂ;‘ e o B
[mH2 1 90. 30. 02 Richmond Hil _[Horton [ W velooly® |3 7311148 <
fH1 64 q0. 100. oz Richmaond Hill Horton Depth (ft"2/s, * —
mA2iE) L5 LL
E\Nodeﬂ Lllkl Jlad |>|_I M} O
OVR L MHBR?:nrh%""" v
o
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Dynamic with Link to External Data: XP-GIS

GILS Module

S| GUEFES S0

72 XP - [SWMM2000 Yer.
[l Ele Edit Pr

Yiew Corfiguration

Built by GIS Module.xp]

Tools

Analyze Resuks Window Help

|E) e Gt Vew Joert Fomet Took Dotn Window beo §
DERa SRy @R o- - [@= I o -0

=lalx
el nd

S0 - B U [EEW A- %[

=lelxl

5005371
2]

169040505 1]
)] EAmar

15330052 10)
Oy

[ =TT

1694605061
o

169460551 596005 532]
orTe o)

B e

®

700405551
=

=

[7o0s053 2] 02805
= | aumpr;

o)

[ 705005203)
]

Hiozz | u| 55 1206
& [ 8§ 1 € (| E —F 1T @ H_ [ J k[ L [ ™ Wz

1 |[FRODE_ THODE_ LPOLY_ RPOLY_ LENGTH MAING_ MANS ID  SWMM_ID  SITE TYPE MATERIAL OWNER SHAPE
2] 3 2 o 22.80015 1 1019 11018 0300 CT N 8
3] 2 1 o 10 0000 1 gy _nsr 0250 GR uw £
4 2 1 o 1 (=] ]
5| 3 2 [i 1 =) s
6| 1 F) 1} 1 3 P s
7| 3 5 0 1 285 145 I_N s
a| 1 2 1] 1 79 1_H79 Py s
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Map your data to the XP database definitions

External Database Wizard - Step b

D MNew connection I:El X

Fields | P variable \ -
[ ] Taie ? AREA
? PERIMETER
? MANHOLES_
D Import/Expart ? MAMHOLES_|
T SWwhk_ID i ¥ariable Selection: Hode Data
? SIZE
D Options / Irweert Elevation =17 HDR Mode Data ;I
v RIM Ground Elevati -2 Time Series Inflow
D Node/Link ; ?\?PTEHIM' #|-Z] Dutlet Control
? REMARKS -\[Z1] HDR General Data
P ? DRAWING #\_] Storage Node Data
D apping ? STATUS -\ Inlet Capacity
- ? »_COORD --[¥d Use Interface File Flow Flag
. Fnizh ?IY CO0RD -[%d Inlet Capacity Flag

-4 Ponding Type

-Uid Imitial Depth

%4 Invert Elevation

--[%4 Save Overflow Flag

< Back || [ | |: E Dy Weather Flow Flag

-[%4 Use Interface File Flow Percentage

E Storage Node Data Flag

E Gauged Inflow Flag

-[54 Outfall Flag

--[%4 Constant Inflow

--[Z4 Plot Water Levels Flag -
--[%4 User Inflow Flag

--[24 Details Printout Flag

@ Ground Elevation [Spill Crest]

i1 HDR Node Results d

| 7| 3
. =
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Once configured a simple click allows
data to be imported, exported and updated

External Data Import/Expork =l

2| +
D atabaze Connections |' -EJB D X

T able | [ atabaze |

xp-sw alhor &

ifiz. wls
& Import completed,
Links created: 1707
Modes created: 0
®P Mariables read: 8540

 mainst

| [rpart || E wpart || Cloze
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Scenario Manager-Multiple Runs

P - [SWMM Yer. 9.00] : culvert_scenarios.Hp (Network)] - |EI|5|
File Edit Project View Configuration Tools Analyze Results  Window Help _|ﬁl|5|

D|@|E| %l Ell?l [Box Culvert j_l ﬁl R"'f|3fm|Hlﬂr ':l'ﬂal |LL!_L|=H|‘3||%Q| ﬂl

\ Base Scenario
I B [(Box Culvert
2 Box Culverts
T iy
o T &
/ e \ %P5 - Solve o =]
[ \_\ _\| , - —Graph
p - Infout File : C: PSR- SAMMIA D cLUlvert_scenstios XP {* hode
— \ | Current Directory:  CHEPSWP-SWMM " Link
| ¥ Engine Mame: C:HPSHP-SWWMswmmengw exe
+ 73 Read  0line(s) and found O ftems(s) from your cig file. US Flovws 'I
| = "_"—‘i_| - Engine “Yersion: §.58
1 [+ / 4/ / 7 ==== Enteting HYDRAULICS Laver Graph |
| i Warious Culvert Scenarios
& | Section2 Reading Conduit data { 5) I
Hade s, 11 Reading Junction data {4
2 | Reading Wieir Diversion Data{ 1) ~ Exit on End of
Hirck Reading Outfalls without Tide Gates (1) Simulation
oo Reading Boundary Condition Data )
Al Reading Input Hydrograph Data [ 1) Time Step # 107
Uk )
— Run Duration: 200 Hours Time (hrs)[1.8
aI‘I:) Mz, # Time Steps: 120 Time Used 0.0
T Max. # Points Saved far Review: 121 Time Left 0.0
S
R ICourant Factor VI Courart Factar I 1.00000 Apply
(o83 7 —v Show Status M
0= Max. Mode Eerstions |3 Mode ioutlet # Modes Not Converged 0
el Iax. Flows Change H0.00441 Conduit FREE # 1 Surcharged 0
D{."‘ hin. Time Stegp 557 Conduit pulverts Flooded 1
| | # Conduits with Mormal Flow:
E"\- J— | | Macc. # Time Steps: 120
Qi = : Finished Reading Input File
o |
1t 1
|
———F———1 E
|
- |
- |
-
> /] i
R —— |+ IR T == —
] A o d il [ iyl o
e it |
7 ) |
| | I
[ L
|
A S|
- | I |

|X=2081?3.319 , T=601686.552  |[HDR |1:4229.423 MUM JOYR




Scenario Manager-Management and Reports

* Add, Delete and Activate Scenarios in the Manager Dialog

* Scenario Properties Track Changes Automatically

Scenario Manager
Scenanos
=-[FLI Base Scenario ar.
B box Culvor
e EE 2 Box Culverts

Scenario Properties

Scenario Report

Mame |2 Box Culverts
Type Object Description

Data Modified  |Culvert Mumber of Barrels
Walue : 2. [3]

Data Modified  |Culvert Shape
Walue : Rectangular [Circular]

New Value || Old Value

(] | | Prirt | | Cancel




Scenario Manager- Series of Review Results

Pp - [Review Results : culvert_scenarios.xp [HDR]] ;IEIEI
| Ble Edt Wiew Window Help ==l x|
Nl ‘lb INI Ol &l-’!’l @l&l IStage j IAII Scenarios j |1 Graph j I j Close ”
Node - US
| —
£60.25 Base Scenario [Max 560.081] Box Culvert [Max 560.193] 2 Box Culverts [Max 559.501]
AT

560.00

559.75

559.50
L]
=)}
i
1)

559.25

559.00

558.75

I I I e
1 Jan 0:30 1:00 1:30 2:00
1 Thu Jan 2004 Time

For Help, press F1
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Scenario Manager — Multiple Results in Tables

%P - [9%™M Yer. 9.00] : culvert_scenarios.xp:2 {Table)] - |EI|5|
| File Edit ¥ew Cptions Formak Window Help -7 x|
H'%' -:% ||E| ﬁl %‘Lli‘l’l '-_::l ;E il ALL Scenarios El
i Max Flow i Max Water =
Hame Scenario Shape I]mrr_leter LIl i Length (fit"3/s, Weir Hame el Cr_est Elevation (ft,
{Height) Barrels n Elevation
m*3is) m}

Sectiont Baze Scenari | Matural 0rs 1.0 150.00 586 S62.05

Box Culvert 5497 oB2.05

2 Box Culvert 596 SE1.96

culverts Baze Scenari | Rectangul 1.00 2.00 31.00 575 S60.05

Box Culvert 537 S60.19

2 Box Culvert .95 259,50

Owertop Basze Scenari Cwertop S60.00 S60.05

Box Culvert S60.19

2 Box Culvert 259.50

Section2 Baze Scenari | Matural 1.50 1.0 27000 291 25919

Box Culvert 584 55919

2 Box Culvert 594 55914
=
4 [ ¥ | culvert Detail f KR |L|J
| mum jove
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Encryption for XP-Viewer

PR RP - [SWMM2000 Ver. 7.80] : RTCHow.xp]

File Edt Project View Configuration | Tool: Analvze Hesults Window  Help

[tilities. ..

Chrl+L :l E'W é

Export Graphics
Export Enhanced Metafiles. .

Calibrate Model...
15 Link..
Change [rverts. .

Encrypt File for Yiewer

= BB =& O
mh a1
la2
63nha3

mh b3
g 2
|
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Slides for Specific Questions
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Horton Infiltration Curve

fo =f, Hfo-f, e
f / TYPICAL RAINFALL HYETOGRAPH
0 (vglues of 1)

RUNOFF (SHADED AREAS)
fp | /

77

TIME
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Horton Equivalent Time

O bt
EQUIVALENT TIME
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Green-Ampt Equation

For F <Fs: f=iand F.=S_ IMD/(i/K.-1) for i>K,
and no calculation of F, for 1<K

For F > Fs: = fp and fp:KS(l—IrSu IMD/F)
Where:

f = infiltration rate, ft/sec,

f, = infiltration capacity, ft/sec,

i = rainfall intensity, ft/sec,

F = cumulative infiltration volume, this event, ft,

F. = cumulative infiltration volume to cause surface saturation, ft,
S, = average capillary suction at the wetting front (SUCT), ft water,
IMD = initial moisture deficit for this event (SMDMAX), ft/ft, and
K, = saturated hydraulic conductivity of soil, (HYDCON) ft/sec.
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Powerful Network Editing

. . : Split Conduit H|
Split Links
f B
. . TT110 |e— Mew Node —= 137809 ink Name:
Reverse Direction || EX ; 7 ;
CVEerse ccuo : ol P31 !
T
C 1 1 Sl Mocle Marme: 0|
alculate Op@ e —
Mesw Link :
C 1 1 L h 361 97 36192 ¥ Pos:
alculate Cﬂgt
360003 ._i -B30.59
-— —#
[5665 | 35815 | @ | L T3e003 L Y Pog:
" Single Condut. . =7 ],'LJ. 4554 31
5 ) 35925 |,
Dol oo N | Copry Mode Data From:
Attributes. .. «— Length [575.00 | ] @ US Node
otes:. — [ ]| @ DS Node
Wiew Image
Review Resulks, .. Stone Pond oflw mh2 @I Mone
Conduit Profile (
Reverse Direction | Generate Elevations 1
Split Conduit KA
N Caloulabe Conduit STl
Length - - . = =
Copy L ' Conduit Slope Calculation Repo x| ' Conduit Length Calculation Re |
Paste YT : . 1
1 conduits' =lope will be as follows, Click DK, to confim ¥ conduits' length will be as follows. Click OF to confirm
7
.
Conduit H Old L h{H L h
Green Conduit Hame | 0ld 5lope|Hew Slope _Dn3 arame i D;:ngt 2::8;“91
pipe | i
__EII
YEILI‘:W L9 0.86 0.86 streetd 250.00 23988
L4 110.00 11378
LE 130.00 12876
L7 400.00 39925
channel 430.00 451 16 L
ok | | Cancel L5 15000 [14517 o
<
=
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L
ok | | Cancel O
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